Platelet-derived lysophosphatidic acid decreases endothelial permeability in vitro.
We previously reported that platelets release a soluble factor that decreases the solute permeability of cultured bovine aortic endothelial monolayers. This factor was characterized as heat stable, tryspsin sensitive, and not serotonin, adenosine, ADP, or ATP [F. R. Haselton and J. S. Alexander. Am. J. Physiol. 263 (Lung Cell Mol. Physiol. 7): L670-L678, 1992]. We now report its identity as lysophosphatidic acid (LPA). Endothelial permeability decreases rapidly, reversibly, and repeatedly when exposed to platelet supernatants. Continuous exposure produces a sustained decrease in permeability. Methanol extracts of platelet supernatants also decrease endothelial permeability. Treatment of methanol extracts of platelet supernatants with phospholipase B or alkaline phosphatase, which modify the structure of LPA, abolishes the permeability-decreasing activity. However, activity is unaffected by treatment with phospholipase A2. This pattern of enzyme inactivation is consistent with the structure of LPA. Furthermore, synthetic 1-oleoyl-LPA rapidly and significantly decreases endothelial permeability in a concentration-dependent manner. Platelet activation does not appear to be required to produce activity in supernatants from platelet isolations, since P-selectin expression is not increased and thromboxane B2 is < 14 pg/6,000 platelets. Our data show that platelets release a methanol-extractable compound with an enzyme degradation profile consistent with LPA, which decreases the permeability of endothelial monolayers in vitro. In vivo, LPA derived from platelets may be an important mediator of the transport barrier formed by the vascular endothelium.